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Abstract 



PROBLEM TO BE SOLVED: To provide an image processor, a modulation width 
monitoring method and a storage medium capable of reducing designer's and 
engineer's load and capable of inexpensively and easily reducing electromagnetic 
radiation. 

SOLUTION: The image processor includes a crystal oscillator for generating a clock 
a frequency modulation means for modulating the frequency of the clock, an image 
processing part 111 for executing image processing synchronously with a modulated 
clock, a phase comparator for mutually comparing the output of the crystal 
oscillator with that of the frequency modulation means, a filter for integrating the 
output of the phase comparator, a modulation width monitoring means 108 
provided with a comparator for outputting a modulation width detection signal to a 
CPU 101 when the output of the filter is less than the minimum value of reference 
voltage or exceeds its maximum value, and the CPU 101 for displaying warning on 
a display means of an operation panel 106 based on the input of the modulation 
width detection signal, turning off a relay circuit 107 and controlling a power 
supply for the processor so as to cut the power supply. 
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±5!!Lft:?it?l5®!SWrH:, ia:^!l«)lc:^S«^F^l.■C^^5 
(EMI :£lectro Magnetic 
Interference) <O^Ui:M&-i'i>1tiblZt± 

[0 0 0 4] *55l^«. ±mLit&K.&:^fi^ixit\iCO 
[0 0 0 5] 

[0 0 0 6] ±?E.Stfoimf$.-ti>ftt(>iz, liS^^2lg;gi 

[0 0 0 8] ±ffieW4:3£*-rofc»!>l-, a':*iH4S2*B 
[0 0 0 9] J:BBifi*)«:ii/jfe-f5fc*IC. ?B*^5SE«E 
10 0 10] ±t£eW4:S/s£1-i^*!>li, sg*iB6SEl|$ 
[0 0 11] JiieBW^rSflJL-foytttli. ig*3S7gB« 
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[0 0 131 ±faBW$:Sfi£-*-6*:J0lC. ?B*^9gE« 

[o O 1 41 ±3SBW«:iSj4-*-5fc«)t, iS*gil OE 
20 -Ti, 

[0 0 151 ±.SB6()%%IG£-r%^«>(&H 1^3^91 ISB 
[0 0 1 e] ±^g64«:Sfi&-f ?>^i<>lc, nut^i 2e 

[0 0 1 71 JiKB«)€rSfiK-r5fcie>J^, iS*3Kl3fa 
10 0 18] ±2B«)S:JSj3St-i-6fc>!)IC, KjJJJS l 412 
40 to 0 I 91 iSeBWlSriifiE-f <5ft.it>»-. 1 Sti 

10 0 2 0] ±e@^&Sj£i-5^>t>tc. }»3]t:ai 

[0 0 2 11 ±^^Bif3^m0.•ti>ittf>\z^ ta-^mi tie 

50 ♦Sam^ft^H'fTi-Sra^r^AtSigLteal^K'*- 
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10 0 2 2] 

10 0 2 3] mi a^?tm<o^t&n7&m>\^%^m^i&'^ 

}Si:L^?)iaifi!iaaaSffills CPUi o /<;^Ky-f/< 

Ku:*r=-^^IsII8 1 0 2. 
>J (ROM) l0 3,^B&eSSS (RAM) 10 4. I 

/O'f 0 s.^f^A^/ui 0 6, u — 

me 1 0 7 . sfiBtsem^s: i o s . tf 3.= y k 1 

09. CCD (Charge Cpupled Devi 
e e) H 1 0. ElSi&aSt 1 1 1 , Mf^^*-:!^ 

10 0 24] JiSE€-fflJfl3ffllJ^?&l¥jti-ii:» CPUlO 

itt. isDt&jtas3Sia^»o«iij?si%if 5«t>*tossscaT?fc 20 
5. ^i!>^a*j^«>^y (ROM) 1 o 33a»c>itij»ro 

(ROM) 1 0 3(1. @fa^S^1S2|^f1sOflilJ^^Jtg (M 
^7'0^^7-fc) «rKlS-i-5. ±?alg^ia (RAM) 10 

*- 0 5 tt. aitlf^<:^A' 10 6-^. ffiUi 30 

tv'ij-afsosgja (£i±ia^8S) . uw-ebio?. 

10 0 2 5] ifttlP'^.^/i' 1 0 6 tt, tftf1«*iS;^->,^5: 
5iJ>JiLtftffA. LED<f(0«5jiSf|54:ffi^-Clr>6. y i^- 

ailB^SSft^^ 1 0 8 14, g^5E-t-'5Jn< ffisg* 40 
ilt^n 5'^roSfSa*S«^>K?aS:Tf ^. CCDa-i^fhl 

5 , e'^at--'^;^ 1 1 2 «r^M.TiSi<$ja3afi5 1 i i iztii:h 

■ti. PtSiafflifPl 1 111* CCD^^y h 1 1 Od»c, 

tr^*-'<^i 1 211. ccDa-iy Ml otiifiiiara 

85 1 1 1 t^i^-f 6. fas. y H 0 9 H. Sj«t4a 
SS51 1 l*»fca***i-ftiiiCtr-^»cS-:5tffliffi±is 
iiSi&JB^^f?^. Slt9«SKm^|g^ 1 0 8 . CCDAf^s' 
H 1 OlCOV"»-Cltia2-C»3$-f 5. 50 
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[0 0 2 6] |g] 2 (l3t:^gQO|l2iS«3Ji^fiSIIC«f.«]ii«&i<!r3S 
SISoiiit6ilg|5 111 ^t^^^t \^1tmA%^-t"fo y 

jE^iiia^ii 1 1 m. -^i— j'^iaH2 0 3, aie 

Sltt2 0 4. y i^SIKaiBiB 2 0 5 « v9C4ftlSlS2 0 
6, 2{£{biQfSf{l2 0 7. -g-E^glKS 0 8, y^U^iJ^ 

aj2 0 9, mw.mj'^}) 210. pwm (pu i s e 

Width Modulation: ''^/■'/^(fi^Sa) Bl 
K2 1 I t:fiSx.5«?fiEt<C-3-Ci'^6. ia«t> 2 0 m*S 
«lg«, 2 0 2 |l^iSSIc?!!!iB^a«:»-r. 
10 0 2 71 ±ffi*?3JOlf|'^$rttf^t*iig^JEi-6 1. 

5. JS]jetl»SEIQ^&2 O 2tl, ?)cA^1g4»2 0 i«>e>Ul 

ii!ft-cg»L<!%efl-t-s. ^mete^ifi: 1 0 8 Us ^ka 

9eiS^2 0 i«'&til;4$n^^G>9'^^@jStlc8[!3Q#jg^ 
2 0 2*»t)tb*$h.ft:i>Ei3'^*«^*$ii.. ^;^»Lfc^ 

[0 0 2 81 CCD^=3; Ml Ott. JSlS*>&03K^* 

CCD*»e>«tf$ttS«fil 
85^, «f4K^«:±3« UfcJSJSEtt3ESa^®2 0 

ny^XBESft-t-aCCD K7'f''< (UJbE15*ll&) Spa* 

•:i[Rl^L/tEf4-9'-^'^B*4: LTSitRiaafflll 1 luji/ 
cc-^'-f i'^'lHl»2 0 3liA:^J$*i.4. 
I 0 0 2 9 1 m^)&m» 111 I2:A* * 
fs-§-|l->*--r^ >'^^0H2 0 3lCi-?TliairaOtffe 
-?%<^W|jE*fT-3;/S:!4. 5E«I11B2 0 4IC*4V^-C. ffii^h 

v^-C. W^tf5x50?>-^>K'>-C2 9:ia»ftlTV\ Bi 
fcSOTU— y H 0 9 (ry:^^) icUj^-fo 

fc*oiRffi5=-i?icffi»-r?.fc«j. V Siftiais 2 0 6 

a'ift h,7t iijflfer- II 2 1B{kJaafi» 2 0 7 S ix 
5. cc-cHOTiiiEDefe (JSffittft^) iciu^ffir 
-a'«r21S^'-^lJ:se»-*-«. 2fia»cffiid*h.*:Eii«fcf^ 
- ll'&fifeBB 2 0 8 It A* * 1x5. 

[0 0 3 01 ■&tfiaB2 oavt±. A^stifcpfitr- 

^i:CsJx.llDRAM•^^^- Kf^^^tJ: t)«fiE$ti.5 

ifls<affl>*y 2 1 0F*jfl3iis«9^-^^aBiRe«)icffi^-t- 

5. :ioiifife^>*y 2 1 olcaH-ay- K5-f 
ll^*y!SJ|JilgiJ2 0 9-CffV\ Iinte*IiI<E$«5©«-ll 
mUSim^tV 2 I Ort<0®«l9'-^fl3SE^liJL7 Ku;^ 

imm-ntt-r^m. ciitoiitt^'-^tiw— y^t 

e5?EJt5S!K«(S«-|CSift-f'5fc«&PWME)B2 1 1 '>.A 
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tt^-caeia^ o ^ ^ tisijw ux^f 

[0 0 3 1) Jktc, *5B??«llfflO?g1I|i::«f.5Bi«|*aa 
SliB(9A)Si$^S8e^S:2 o 2 Alf^»fSS^#S 10 8 

9 , •piJxrf » USP5488627. US 
P 5 6 ^ 1 9 2 O TS^SixTV^S, 

[0 0 3 2] g] 3 li;4:96IQ0?ie2(g(?7^«(::^.%M«fe^S 

S« ^SS^g^^a 1 O 8 ii. «iJ^M:EX-ORIE]|S«> 
&«$^$ii^w&fBit»€33 0 I m^Lti^R ^ a> 
7'i'•!^C«»6>^(^fiE^^h.:fc7-<y^y 3 0 2 s^z-su'— 
^3 0 6 i:. =;^>>u-:? 3 0 7 i t«D:tTv'>5. tt:*S 

#18:2 0 2fl3m;^)*iter«. ^-^/i'^' 3 0 2ttH -(affl 

tti««3 0 lc?liJ^«:a4*-f5. 3i'y<^v_^ 3 0 6 
tt, 7 ^ /i'^ 3 0 2 offi:* iSl!S^JEoa/J>ffi[i: ^ibtt 
Ls iti|$^^(^S<!$Sfll94S«lA(S-IS- 1 I / O-f >^ 
^ 1 0 S'-ffl^i'S, 3W<u— ^30 7tt, 7 
^/U^ 3 0 20ttS^i:5JitEJEO«:*ffii^tit»L. it 
6£)g*»il5-3$SSa«ttft{g*2 «r I /O'Oi^ 7 »- 
511 0"S-UJ^1-5. */t. 0403 («) \i7ii&HiSH 
2 0 1 <oaj?3, ( b ) ttJS)«jSkgM#& 2 0 2 OW^. 
(e) tt^ffiit^WS 0 lfl5Ul?J. (d) rt7.^/U#'3 
0 2 (Dtll*^5!!-f . 

[0 0 3 3] zn^-B, -tJ£L/L3jE36WroSliao??g1l6lC 
$1 0 8niS!98<'?Ste#&>&ittJ$:L.. S:98>»EB£«#lt 1 

0 8 (o^HitSi^ 3 0 1 nit^^^izMft:^ L, esQ^isgg 

ta^gtl 0 8W3WU-^ 3 0 6. 3 0 7 neijai^'g- 
tii:f3^fSt\zS^ft' L.. is&i&Sfiis 1 1 1 i±miien&m^St\z. 
stffi; u. c p u 1 0 1 aw y W'-bk i o 7 ««iRfi5iji4p 
#®fcit;PL, CPUi 0 ifi^^wifii^g^jcjpfttL. 
Skl^-"?j^/v, 10 6 »l«Si#e«i«*j: L, Ti^^itmH 2 0 
iil^D-;.^^i£#tti;:jtffit>L« JS]jfl[ficS!lig^a:2 o 2 

[0 0 3 4] 9:1^, ±S£o»a<ffifi1t$tt.yt^%l^o|gS8 

-|g|4&tfl2|S07o-9'+- K»iS'3#|ft?a^?T5. 
[0 0 3 5] ;)K&^{5^2 0 lt»hm^iitiitfir' ui> 

It^O'yp m4 (b) ) (2. g:S/;4Bgg^#^ 1 0 8 O 
(fi[tSH:»il3 0 iirA^$h.5. ^. SI4 (a) , 1214 
(b) li5i-fj6?ga>*ia3lcS%1-J:5»iA*(S^ (*SI6 
jSli2 0 lOtiiA. ^i£%SI^)f@2 0 2i'3ffi;^) 

tttittR»3 0 ioai^rt:I24 (c) oJ:5«i 
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^i^o tt*iiblS!»3 0 1 OtllAtt^^/U^r 3 0 2fcJ:9 
ffli^SH, 04 (d) OSttJCiji^Hiid/rfjt-lg-fc/i 
i. ^. IS14 (d) »wa<-4-(g-f OSff ^'</i'ftV 1 il- 
5. o^tj. EM«*5:Jc$<<f6tV lO«ffi»/"</Hl 
S< <« 0 . SS)it?**/J>« < <e5 1 V 1 <r)t6ttw-:/Hl(S 

[0 0 3 6] m^t&m&stons-tiiiminSL'i-mz 

ft^i-S«iStl"<vu3 0 4«:VREFl, BfiStoSSSSO 
B^^-f 5SS8te<0**IS»C*BSf *S<ftW"<A'3 0 5* 
10 VFEF2 i: t» =i:^y<U»-^ 3 0 6TVREF1 iV 1 fcfl? 

SEu^/w?rtt«f av><u-^'3 0 7TV 
REF2iVi i:03«ffU"</WSrJtl6r*. VliEFi>v 
1. VREF2<VlOi:€r{cS8a«ffi«i*Dm-&l. 2 4Sy^ 

CPUl 0 iU:A*S*x5. 

[00 3 7] SI 5 l2:t:^l80|ll$05^HSKfi(2>iit«&i&9 
lwBat>57n-^t-h-Cji,?,. CPUl 0 1»CJ[*L, 

i/o-o^^^-^ii 0 5^r^^u■cmak^es8^9Jhtt 

20 *p#JS 1 0 8 u-^^i-oSCfSe^iJaifg-g-iiT.^ s 

Jtii: (^f^yT'S 501) » CPU 101 rt, tftf^-''^ 
.J};/H 0 6 ±0^125503315*88 («iJ*.«ttfi) 
a55*$-ti:5 (^^yT'S 5 0 2) » SIC. CPU l O i 
ft. ai9-rt®$rRAMl 04{t>'<y^T;yrU*: 

^^s'rssos) «t. i/o-f i'^'T'at-^ii 0 5&^^ 

LTj; u-EJKl 0 7&*7L 9'7'S 5 0 4) , 

[0 0 3 8] £ijbiKesL^j:d(c, ;^^m<oii2eois@ 

30 ie4S^2 0 1 ^, 7K£ff£ll2 0 l;&>e>tii;^$h./l:^ D 
9^^o;iljlj!«i(«:S:i)l1-&i^ffieS!99^ik2 0 2j:, m& 
S!r§eaB#S2 0 2T'SE«9U^^ti:/^(clS)}tOLTljiai& 
!ffi^fT3iiSi«ftji&S$ISi 11^. ;kJ'B%«l«2o iotli>} 
i:®i6S!!c5EI)S#«2 o 2<Dtll^i:«:lt»-f s<fi:tBtb«4« 
3 0 1. fittSlfcttfSS 0 103ai*?fc8J^>-fi7-f/U^'3 

0 2. 3 0 203liJ**S!; 7r l':'>i€ffVREF 

1 ff3t&'g'liEJ«iB«{*0(S-S' 1 C P U 1 d 1 -.aj;^ 
•fS=i>-''!|x— 3 O 6, 3 0 2fl3ai:^)*sy 7 
T l'i'^<8JIVREF2jaig03tt'&»Cjes«4igSi*fl<S-S-2 

40 CPU 1 0 l^tli^-r4aV/<U— ^ 3 0 7*ffi*.^2 
SW^SSfem^ei OBk, S89««toiffi-l5-fl3A*li2S-5t 

IC. y 1 O 7 Sr:i-7 L-CiiBitft«i3ffiasao3«a^4 

Si:1-«!5iJ«>P«r!T^ CPUl 0 i fcft^-fifc*. Tffi<o 

[0 0 3 9] ±Seti9^(C«V'T. 8?SQ4SStU#gk 1 0 8 
oiit^ttetH 3 0 1 II. 7k&%4SlS 2 0 1 AU^I^tiiSkS 

«:7-f /U^ 3 0 2ltAyj-r6. ^^yw^ 3 0 2*J{t|Btt, 
SO »IS3 0 10tll^«:8li^L.T3>/<U-4' 3 0 6, 3 0 
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7iZ.^^i-ik. a^z-'l'— 4* 3 0 6tt7w'/W^ 3 0 2 

*!6*DiS-f-lSrCPUl 0 l--tiJ:^L. 3:^/-«U-ir3o 
7B:7-f/l'*' 3 0 20til**5y 77 W'>:xSEVREF2 
eiio4&-&liSS«tE^*ofS:'&2^rCPU 1 0 1— Hl;^i- 
5, CPUl 0 ll4SIISB«40fg-ta:A:^$ti.5i. 16 

K 1 0 7 4:^7 UTiiiil6#aa»a©ffi8E*a?i:-r. 
10 0 4 0] aEoTs 2|r5l?«03S?iaO?glSS«'i5t'«Trt. 

SEE &fi«t-r 4 C i as-C * 5 i: I ^ 3 ja* 3b 5„ 
[0 0 4 1] ±£BU^;4s:|EB^o?^}e<0^ffii::'B!i2^iSl^ 
SSISJ^isV'Trt:. ^SStlSta^g 10 8 iSA*!? n 

IC» C P U 1 0 1 *S jftf^><^/P 1 0 6 ff3^7Pm' i 0 as 

CPUl 0 l*5±IE^7Srai^^a»=i'JS««r=&^Ui* 
10 0 4 2] fSj, *ISM<4. ffl«S!«01$|l*»fefflfifc$^.5 
UTtitS l!(J21:Ufe|IJfi«1J|05tSitg«:|5ai-Sy7 K 

Vfa-!? (^fcttCPU-^-MPU) *sffig.jaE«c«C»Sfl 

10 0 4 3] roiS-e-, EtS4!f<*i'feliE*-SiS$ixfc7'ci 

*±;t:«6?«rt»l«-r « C J: JC/i*. 
10 0 4 4] rn^^^J^a- K&^ftite1-5tSt)e3SatS«C 

fttLxtt. OTitf, 7D ;xe7^-f ywKf'w;^ 

^. Jtf'W^^. JtSSSey^;^^. CD-ROM, CD 

10 04 5] 4^, — ^!4SgElilL^7'"nrfr5A 

=- K«:lg?T-f Sitt it) . fi!lJ£Ufcll*£}Kf!go5Cftfig 

iC2-3t . = > ±X'Satt!l LT V " 5 O S /"i iTAiJS 

[0 0 4 6] Hic. Ktgift*J^*»fcif.aj*ixJ^7'nir7A 

CPU/j:ifA5^^®iiar3SO-«aJ4/ittife8P«:f7i*\ *-0 50 
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[0 0 4 7J 

^r-i-5fc>!>, n 3, ibis's 

1 0 o 4 8 ) 2SS|£(o;^^B^raii]iS>iQrSS^1B>^ J: 
-Ciiir»4aaSrfT5Ii!iiffiJaa*««r^U. iSilSSSMieSitS 
^Soffi^ t «0ibtSEai*tca-i § ^ n s, ij- e?2w*S«-S 

Kit*, tt»l5««0:6ffi^fe:{S«1-*t*»£(fts5i 

10 0 4 9] niTi^mz?s.9SinAt^H^(omitimi&s.\z.t 
k, nvt^^SiOimMmn^m'^mtmy.Mmm^k^m. 

[0 0 5 0] tl$^^4ia«K(O:4E|g9^09iSifi|ii2LasSfi£i::J: 
(»P^li«r!ff'r4;ti*, ?3cOi:^<£3a*S:^1-*. ^ n y 
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10 0 5 1] iS^'^5^m,<o:^^mtom^t&m'&1B.i^J: 

testis ^Ifil'^iiif* 4&S3£ a «r 

10 0 5 21 sS3jt^6|Egfio3*^W<^iBSj»^aaS£aic:J: 

(0 0 5 3] 3s^^7s£%o;4^iee^<oijffijiarSiisisiw^ 

[0 0 5 4] iS^98«£4S0:>34c^K<oiSii%^S^i3lcJ: 
[0 0 5 5] tS^9 9sg«to;$:j%e^(OSE31@!|S!^^:^&lC 

3tEttb«U. sS-H*-. lifR*«^^tS«rfi»-rSfc 
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I 0 0 8 6 1 1 0 '^^'Tiim^n^Vm^^^-),^ 

[0 0 5 7] 1 1 l£«i(D3|c:%^0SC»4>S£:U^e& 

paa c,3£Bt Lfc W **-raciffl«tt*n(B HI*-?- 

T', SfSSirtteL, ait*. 

teSSEE SrS fti- 5 w 4: -C ^ * i: V ^ 5 fe * . 
[ o 0 5 8 ] ^im. 1 2 8£fe(03»:^g^O^III<eS«^& 

sasaoffiagiWR^r-rici:!?. iJESEtJteu. est 
[0 0 5 9] sa;tt^ 1 3i&4£<o3|c%^(osE9a(eB£%:^£ 

[0 0 6 0] Xkim. 1 43B$(0;$:9&P^(0$!S4S£^j^i£ 
t5rSej^*a»ci tJSfi%$-»t4fc«>, ftroi^'fSb*?: 
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(8) 

13 

[00 6 1] ge^9 1 5 n.^n:^^^toisim'S&^:^^ 

10 0 6 2] iS*^l 6ffi«6o*5E5?03aCSSfiiS4a*& 
lzj:ivt£. tS^SE. ;*'¥-r-?-|c:i8^'BIffi-cfc2.fc.ii>. Jjc 
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113 2] ^fi9^iomi6tomni\z.^immi&sm&9iWi» 
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